In this paper we examine tensions between understandings of material things as either bundles of relations or as things-in-themselves. Rather than take either of these positions, we instead set out an argument for approaches that allow us to modulate between these understandings whilst treating both as relational. Taking such a position allows us to understand how things endure through time without returning to any notion of essence. We explore the theoretical arguments through an analysis of one particular enduring material phenomenon: the Neolithic chambered tomb of West Kennet.
Introduction
How can we best describe a Neolithic chambered tomb like West Kennet, Wiltshire? Is it a monument, a burial site, a singular place in the landscape? Or is it a bundle of relations tying together stone, earth, bodies, bones, architectural forms and even archaeologists, photographs, academic articles and many more elements, each themselves a meshwork of relationships? Across a range of disciplines engaging with material culture a 'new materialism' is emerging, allied with perspectives described as post-humanist and nonrepresentationalist. From thinking through the engagements between humans and animals (Haraway, 2008) via complex interactions that lead to blackouts across the US (Bennett, 2010) , the relational emergence of authenticity in heritage objects (Jones, 2010) and the intricate world of historical buildings as assemblages (e.g. Edensor, 2011; Jones and Yarrow, 2013) , to the seemingly simple processes of water drying on a stone (Ingold, 2011) , a more intermingled world of relational materials and relational properties is emerging. At the same time though we are called to attend to objects for what they are, to their 'individual qualities' (Olsen, 2010: 156) and to embrace a fundamentally object oriented ontology that centres on the notion of a withdrawn essence (Harman, 2011a) . In this world of objects above all else, to attempt to understand an example such as a humble billiard ball by exploring scales smaller than these objects mistakenly 'undermines' them, while thinking at any larger scale erroneously 'overmines' them (Harman, 2011a ). Thus we are faced with the questions we started with. Do objects exist and then enter into relations? Or are the relations themselves primary? These are seemingly central yet irreconcilable approaches that cut to the heart of material culture studies.
Debates within archaeology can be taken as a case study of the growing importance of new approaches to materials and materiality. Studies of everything from Palaeolithic technology, via Bronze Age pottery, to the practice archaeology itself and beyond have explored the relational emergence of things, materials and their properties (e.g. Conneller, 2011; Hodder, 2012; Lucas, 2012; Marshall and Alberti, 2014; Olsen, 2010; Olsen, 2012; Olsen et al., 2012; Watts, 2013; Webmoor and Witmore, 2008; Witmore, 2007 ; for reviews of these different approaches see Fowler, 2013: ch. 2; Harris, 2013 Harris, , 2014 . These writers and others draw on an interrelated set of theoretical positions, particularly those produced by Whitehead (1964) , Deleuze and Guattari (2004) , DeLanda (2006) , Harman (2011a) , Latour (1999 ), Ingold (2011 and Barad (2007) . One tendency in these approaches is increasingly to see material things as an ever-changing bundle of relations, to emphasise the way they are constantly fluid and in flux. This has helped overcome an older view of material things simply as inert objects, brought to life only through human agency. Yet this response risks preventing us from understanding how material culture comes to endure (Olsen, 2010: 158-9) , how things can emerge as bounded entities. It is this realisation that has caused some people to turn to essences, to postulate a 'withdrawn' quality of things (e.g. Olsen 2010; Witmore 2012) . This inevitably places objects in advance of the relations they enter into, as Olsen (2010: 157) explicitly recognises, presenting an obstacle to understanding the historical emergence of particular things. Even singular accounts have yet to really resolve this tension internally, switching between embracing a Whiteheadian view in which new things constantly emerge (e.g Olsen et al., 2012, 119-120) and a desire to detect a withdrawn quality to objects that allows them to endure (e.g. Olsen et al., 2012: 121) . Indeed, as archaeologists attempting to understand how the distant past manifests itself in the present we are constantly faced with this seemingly irresolvable difficulty. One reading of Latour, drawing on Alfred North Whitehead, might seem to suggest that relations do not endure, but rather are constantly shifting: new relations make new networks, new things (Harman, 2009; Olsen, et al. 2012: 119-120; Witmore 2012) . Does this mean then that archaeologists can only trace those relations that are constituted in the present, as Holbraad (2009) has implied? Or do some relations endure through time? If the latter, how can we understand this endurance? Can we do this without resorting to an idea of an object-like essence that sustains material things through the ages?
In this paper we will explore the paradox of deciding whether to approach things as ongoing relational processes or as bounded entities. Rather than attempting to pick one of these over the other we will argue that it is essential we recognise the importance of both to archaeology and material culture studies. Above all we will explore the processes by which we can shift modes between these different forms, but without resorting to a non-relational essence. We will exemplify this by drawing on the work of Karen Barad and using her analysis of how electrons are determined as either a particle or as a wave as a strategic model for thinking about material culture. We do not do this to champion any single approach, but rather seek to explore how some of the common problems faced by many current approaches to things and relations can be rethought. We will argue that moving between multiple modes of engagement is needed in order to make sense of material culture. In the second half of the article we will exemplify the approach by considering the archaeological site of West Kennet chambered tomb.
Debates over relationality
The contradictions and tensions we describe above are revealed in the contrasting interpretations of the work of Bruno Latour, perhaps the most famous exponent of new approaches to material things, which have surfaced in both archaeology and anthropology.
These interpretations draw differently on what the philosopher Graham Harman (in Latour, et al. 2011 ) has identified as the central paradox in Latour's work. On the one hand Latour is a realist philosopher, and his work is full of real people, objects, things and institutions mediating each other's engagement with the world. On the other he is truly a philosopher of relations. None of these objects in his studies pre-exist their relations, each is constituted from a networks of actants i .
This paradoxical position (in which objects both emerge from and enter into relations) has led to two apparently opposed readings of Latour. The first, by anthropologist Tim Ingold, argues that Latour treats objects as concrete entities pre-existing relations they enter into (see also Alberti and Marshall, 2009: 348) . In contrast, philosopher Graham Harman (Harman, 2009; Harman in Latour et al., 2011) Deleuze and Guattari (2004) and their concepts of lines of becoming and lines of flight.
Where such lines coalesce, becoming interwoven, they form bundles which Deleuze and Guattari (2004: 287-9) term 'haecceities': haecceities have a specific 'individuated' character. While they state that haecceities are 'a mode of individuation very different from that of a person, subject, thing or substance' (ibid.: 288) they also conclude that all of these are also haecceities since they are events (ibid.:289). Haecceities are assemblages occurring, and exhibiting distinctiveness as they occur. However, Ingold draws a series of clear contrasts between his work, and his reading of Latour. As he puts it, '[t]he critical distinction between the lines of flow of the meshwork and the lines of connection of the network has been persistently obscured' (Ingold, 2011: 85) . Latour, Ingold argues, treats entities as existing prior to relations which connect up networks. In other words there are objects, which then come into contact with one another forming relations. Ingold makes this most explicit in his account of an amusing encounter between a philosophically inclined ant (standing for Latour) and a similarly intellectual spider taking Ingold's place in the dialogue. For the ant, spider declares, 'every "relation" in the network, then, is a connection between one thing and another' (Ingold, 2011: 91, original emphasis) . The spider contrasts this with her web, which is made up of lines 'along which I live' (Ingold, 2011: 91, original emphasis) . The opposition of 'between' and 'along' is one Ingold returns to repeatedly as the key difference as he sees it between meshworks and networks (but see Latour, 1999: 71 and endnote v below ' (2011: 68) . In this process things and beings acquire boundaries and are presented as having essential features which do not change even as they engage in new relations. Needless to say this is anathema; for Ingold the relations are always primary and any attempt to categorise relations into particular entities must always emerge out of the on-going relations rather than prefiguring them. Similarly, he bemoans categorisation, seeing this as a process equivalent to inversion, one that prioritises current form over the on-going relations that constitute the object (Ingold, 2011: chapter 13) .
We argue that the entities we study are real and bounded, but that this is not merely the outcome of a process of inversion. Further, the process of inversion is itself a mode of engagement that plays a part in shaping material things. The pots, axes, tombs and graves archaeologists uncover stem from relationships that were repeated (never identically, of course), and that repetition gave rise to identifiable types of vessel, such as Beaker pottery (Fowler, 2013 (Fowler, , 2014 Jones, 2012) . There are realities to such pot typologies because they do not simply bend to will of any archaeologist, but rather emerge through the work of archaeologists and the material, a point Marie Louise Sørensen (1997) has beautifully made.
A group of pots of the same type are just as real -and as relational -as any single pot. The same can be said for the vessel type as a category (cf. Marshall and Alberti, 2014: 30) . The identification of any pot as a Beaker is a factor of antiquarian and archaeological engagement as much as of prehistoric engagement: indeed, the overall phenomena, the haecceity of the vessel, comprises the constituent media of the vessel, manufacturers, previous pots taken into account during its creation, techniques and gestures, ideas and beliefs, deposition practices, excavation practices, typology as a technique, and so on. The point is that, for archaeologists at least, classification need not separate a thing from its relations, but can rather identify some of the key relations that endure and consider how these play a role in the emerging haecceity of the phenomenon (Fowler, 2013; (Fowler, 2013: 30-5, 43-6; Harris, 2013 ).
Harman's Latour inspires an 'object-oriented philosophy'
In contrast, for Harman, Latour is a philosopher of relations all the way down. In this version of events, nothing precedes relations and any entity is defined in terms of its current relations only. For Harman's Latour, any change in the relationships that make up an entity result in the production of a new entity. Thus for Harman's Latour the concreteness of actors is totally defined at any one particular moment (Harman, 2009: 80; cf. Pyyhtinen and Tamminen, 2011: 144 properties (Harman, 2010: 163-4) . For Harman, the essence of a thing is that which cannot be subtracted from it without the thing ceasing to exist.
Harman critiques Latour's approach as privileging the current relations in which each entity is situated, above the enduring essence of that entity. He defines the 'relationism' that he opposes as the notion that a 'thing is defined solely by its effects and alliances' (Harman, 2009: 75; cf. Harman, 2011a The problem with this is that Harman overlooks his past as he appeals to the future: he does not account for the historic relations that have comprised him and continue to do so. From
Harman's philosophical perspective relations do not accumulate or adhere, but rather come and go with little trace on Harman's essential being. In our view, it is neither helpful to appeal to a modified concept of essences nor sufficient to declare that relations only exist in the present. This does not do justice to the way in which certain kinds of relations affect us enduringly through time -such as the gravitational relationship between the earth and Harman's body. Instead, as archaeologists, we are continually reminded that past relations endure, and past things persist because of continuing relationships and the lingering effects of past relationships: in fact, we would argue, while some aspects of the present may become absent, the past endures (cf. Fowler, 2014) . The 'me' Harman discusses above is relational and historical because it is the outcome of a whole set of past circumstances that run over different timespans (parents meeting, the history of human evolution, the origins of the universe). Because he opposes any sense of future states lurking 'in potentia' in an object's relations (for Harman the potential lies in the thing in itself) he argues that Latour requires everything to be constructed in the moment (Harman, 2009) . However the effects of
Harman's parents' relationship-he and his siblings-demonstrably persist through time. It is not merely Harman that continues to exist, so do some of the relations of which he is an outcome. At one level it might be argued that we are actually discussing the on-going effects of a relationship; Harman's parents might divorce or die, their relationship might appear to end but he, in part an effect of their relations, would not cease to exist. This is a question of scale, however, because within Harman's cells the genetic code formed from both parents continues to produce proteins and allow him to function. A relation between his parents (though clearly not all relations between his parents) endures within his cells. What Harman describes as his essence, we would describe then as relations that cannot be extracted from
Harman.
But to further respond to Harman's object-oriented philosophy, and his notion of essence especially, we would argue that it is impossible to remove all relations from any entity. The reason why certain features of the entity endure while many relations in which it is suspended and of which it consists change, is because many other relations are continuing to affect the entity in a similar way, or the same ways, as they did in the past. Thus, Harman might justly argue that if we shot him into space then gravity would no longer adhere to him, yet he would exist just the same. However, there are many other forces and relations in effect from the electromagnetic force holding his atoms together to the circulation of blood through his cardiovascular system-even if this is now supported by the operations of a space-suit.
Further, we would argue that Harman is historical: he has a past, and it is that past that makes him what he is now. If we remove all these relations we are not left with the essence of Harman; we have nothing. This said, Harman raises an important point about the efficacy of objects as objects, and forces us to account for when shifting relations produce a definitive change in any given object and when they do not. We will return to the importance of treating things as particular entities that relate below.
Will the real Latour please stand up?
So which of these conceptions captures the reality of Latour's philosophy? The answer is both of them. Latour writes both about real entities that enter relations and how these entities themselves are constituted from relations. This paradox for us is a useful one (as Harman also recognises (Harman in Latour et al., 2011: 29) ). We need a theory of relations that allows us to recognise entities which are at times bounded and distinct, but also explore how these entities are themselves relational. It is here that we differ from other archaeologists who have recently engaged in this debate (e.g. Olsen 2010; Olsen et al., 2012; Witmore 2012 ) who wish to link a theory of relations to a notion of a non-relational withdrawn essence of the kind hypothesised by Harman. For Latour, the world is not made up of fact and fiction, but rather the existence of all manner of entities, human and non-human, defined by their relations.
Thus fictional characters are no less real, nor are ideas less real, than historical figures and material things. In contrast to Ingold, therefore, we cannot take entities or categories (Ingold's inversions) to be less real than the relations that make them up. Inversion, and more broadly the translation of becoming into being, is surely a part of the real history of relational existence. Once entities have been identified as such they have a real, transformed, role to play in the development of history. As Latour emphasises, the fact they are created does not make them less real than the relations that constitute them: just because something is fabricated does not make it false (Latour, 1999: 115) . Latour is not concerned with accurately representing reality, but with translating reality through productive interaction with real entities, each of which is fabricated through various previous translations.
What we require then, is an approach that allows us to consider how both sides of this tension emerge without arguing that either webs of relations or bounded entities -neither becoming nor being -are primary, and that places the work involved in translating entities and relations at the forefront. We suggest that one such approach can be found in the works of Karen Barad.
Rethinking relations: Waves, particles and indeterminacy
Karen Barad (2003 Barad ( , 2007 has investigated the recognition of relational entities in quantum physics, particularly drawing on the work of early twentieth century Danish physicist Niels Bohr iii . Barad (following Haraway, 1992 proposes a 'diffractive methodology' based on an appreciation of the physics of waves. Waves are disturbances in media, and two waves can occupy the same space at the same time, which two particles cannot. When waves intersect they are diffracted 'producing a pattern that results from the relative differences (in amplitude and phase) between the overlapping wave components' (Barad, 2007: 76-7) : some features of the interacting waves become amplified and others diminished. For Barad our investigations of the world send out ripples, altering the very things we attend to and diffracting with the waves of other actions. These alter the matter and actions that we study.
Barad contrasts this diffractive methodology, focussed on intra-actions iv within the object of study, with a 'reflective' approach which relies on 'reflecting on representations' (Barad, 2007: 89-90) , looking from the outside at an object assumed to pre-exist our enquiry. For Barad, even avowedly reflexive approaches are problematic because they perceive an object of study as representing something and as a priori detached from the study itself. In contrast,
Barad aims to produce a methodology which acknowledges that an entity is what it is because of the precise configuration of relations that comprise it at any moment (ibid.: 91), and recognises the place of the investigator as part of that configuration. Relations are not just within the object of study but all around it, pervading it and constituting it: an entity is 'entangled' among and inseparable from the various apparatus, circumstances, theories and participants in that moment. In fact, the most salient entity here is the overall 'entanglement' itself: that, she suggests, is the real object of study. The entities that Barad considers are atoms and electrons, and emerge only when certain apparatus (from photographic plates to ideas such as that energy exists as 'quanta' or packets at various scales) is brought to bear in particular arrangements. To extend this to our earlier example, Harman is not best considered as a distinct monadic entity, but as an entanglement, as part of other phenomena on which he relies for his existence and which specify him in certain ways: Harman the academic, for instance.
Here we would like to draw on one of Barad's examples to frame the discussion of relational entities and entities in relationships: the indeterminate nature of electrons. Barad (2007: 97-121 ) describes how light can be measured using apparatus set up to record the presence of waves, or apparatus configured to record the passage of particles, and explains that electrons can also be measured to exist as waves or as particles. As Barad (2007: 298) informs us, '[p] articles are objects that are localised in space, whereas waves are disturbances that are spread out in space'. However, an electron cannot be demonstrated to be a wave and a particle at the same time: its state outside of any given experiment is indeterminate. In quantum physics, Barad (2003: 814) states, apparatus can be devised to measure the momentum of passing electrons, in which case they are shown to move in waves, or the position of an electron, in which case it appears as a particle, but not both. Following Bohr, she stresses that …theoretical concepts -like position, momentum, space, time, energy, causality, observation and particle and wave -that classical physics takes for granted need to be properly understood as idealizations or abstractions; in the absence of appropriate experimental arrangements, concepts do not have determinate meanings. (Barad, 2007: 296) .
In other words, ideas and theories work only when reality is configured to allow them to do so; they are and rely on 'actual physical arrangements' (Barad, 2003: 820) of electrons, photographic plates, physicists, and so on. Ultimately, Bohr was able to demonstrate that an electron is an entity that appears at the boundary between wave and particle in classical physics: it can have wavelength or position, but it cannot have both (or, more accurately, 'one can to a degree define both the position and momentum simultaneously, but not both sharply at once' (Barad, 2007: 304, her emphases) (Barad, 2007: 316) .
We contend that Barad's conclusions about the relationship between theories, apparatus, the objects of study, the student and the overall entanglement of each in any resulting entity, hold for all fields of study. Importantly, this does not mean that what we are studying will show up to be whatever we look for: electrons may be waves or particles, but this does not mean they could be anything. Neither is this the same as a relativist position in which interpretation is a matter of perspective: interpretation is rather a matter of work and configuration. New work reconfigures reality, whether that work is considered 'theoretical' or 'practical' in tenor.
In the remainder of the paper we will retain the wave, the particle and the indeterminate entity as modes or configurations of material engagement -not because we think these terms should replace others currently at work in understanding the world in a relational way, but to temporarily focus on the work involved in modulating between becoming and being. We will use the term wave to refer to the unfolding becoming of the object of our study; this is a diffracting wave resulting from our interaction with other forces within the phenomena under investigation. The intersecting waves diffract, or change direction and wavelength, when they overlap, forming new waves. We will use the term particle to refer to the object of our study as an entity configured in a differing way due to changes in the configuration of the overall entanglement or assemblage: 'being' highlighted at a certain point in 'becoming' due to a certain analytical technique. Particles have a definable mass, extent and position. The phenomena or assemblages we study are what they are-in the case mentioned at the start of the article and returned to below, a Neolithic chambered tomb-but what we want to explore is how such a phenomenon is at once historically unfolding and also a distinct entity, albeit particularised at a greater scale than we might conventionally think. We cannot study an object as both a particle and a wave at once, at least 'not both sharply at once'. However, we can shift from studying the particularity of an entity to studying how it is unfolding as a wave or line that is becoming, acknowledging that the phenomena changes in the process of this shift. Furthermore, such shifts generally occur as new questions are asked and new research conducted.
This reading of Barad resolves the question of whether we start with real objects that enter into relationships, or whether we should begin with relationships that are only abstracted, later, into bounded objects. Not only does she reveal that neither is primary, she also shows how both are relational. Thus no appeal to essence is required.
What is also needed, however, is an appreciation of the history of the entities producing relations and entities emerging from relations; precise histories for all the elements in the phenomenon. What we require, therefore, is an approach capable of dealing with both episodes of being and the dynamics of becoming, and one that reveals the work required to reveal either configuration (cf. Jones, 2012) . In attempting to appreciate the way that relations endure even as an assemblage changes we need to turn elsewhere. This is because each of the experiments Barad describes focuses on a new electron each time. Each electron in turn is defined as either a wave or particle but the same electron is not studied twice. Yet as we have stressed, material things such as West Kennet endure over the long term. Therefore we need to couple Barad's ideas to analyses of how enduring things change.
One area of Latour's scholarship that deals explicitly with change is the circulating reference, an idea already popular with some archaeologists (e.g. Olsen et al., 2012; Witmore, 2007 Witmore, , 2012 . Latour (1999, 69-79) argues that each time an entity is studied some of its properties are translated into new entities. These entities become chained together: they are transformations in matter and form but linked by the properties they share:
Phenomena … are not found at the meeting point between things and the forms of the human mind: phenomena are what circulate all along the reversible chain of transformations, at each step losing some properties to gain others... (Latour, 1999: 71, original emphases)
In a classic example, Latour (1999) traces the movement of soil first from the Amazon rainforest to laboratories and then through a series of translations, during which the soil is coded, analysed and inscribed. The soil here is capable of being transported across the world and redescribed on countless charts and graphs. Each new description, each translation, amplifies certain properties of the soil enabling those properties to circulate further, but also reduces other features of that soil: its ability to support life recedes even as its ability to engage in scientific description increases. In the terms we are using, the waves encapsulated in specific lumps of soil become diffracted, and the sampled soil becomes particularised in new ways. The result is an expanding and diversifying, productive phenomenon, yielding new 'waves' and new 'particles' sequentially -indeed the visual similarity between Latour's diagrams for circulating reference and the peaks and troughs of waves, along with his use of the terms 'amplify' and 'reduce' show close affinities with the study of diffracting waves (Latour, 1999: fig. 2.21) .
We would present a reading of Latour's circulating reference vi emphasizing that some features of an entity endure through the process of translation while others are reduced: this provides a temporal and sequential dimension, a 'chain of transformations'. The 'reference' is at once a relationship (e.g. the relations among soil, worms, trees and grass, tins, colour charts and maps) and a particular entity (a region of land either side of the boundary between rainforest and savannah), and through different operations in the sequence may be demonstrated as either or both. This is precisely what we intend by considering the wave/particle proposition (and the unknown, the answer to the research question, is initially indeterminate). Using these concepts allows us to begin to perceive the historical nature of a phenomena and how it is changed through its interaction with other entities and new relationships. Rather than the essence of a single object (say, a bag of soil) that Harman would see as providing a passage through time, it is the history of transformation of the overall phenomenon (the forest-savannah boundary) that allows us to comprehend the passage of time. Importantly, the translations change some of the relations within a phenomenon but not all of them at the same time, meaning we can trace both historical change and continuity without appealing to the essence of the thing vii . Any feature of the circulating reference may be amplified or reduced in each interaction, and any of those features that are so affected can be understood as waves that have diffracted. The resulting wave (the 'new' reference) is different than those colliding in its creation, but has its roots in each and extends certain key features of those waves (e.g. the colour of a specific sample of soil and the practice of identifying soil colour). The resulting wave may be diffracted in further interactions.
So far we have combined the idea of a phenomenon as a unique assemblage of factors with the concept of the circulating reference. This combination of approaches allows for a methodology by which we can study the historicity of a phenomenon without reducing time to a series of moments or separating out the act of investigation from the phenomenon investigated. Fundamentally this allows us to discuss the ever emergent and relational qualities of phenomena in a given configuration of reality, whilst also recognising how these properties last through time as some features of that articulation endure while others change.
From this basis, there is no need to appeal to essences in order to explain the enduring features of phenomena. Moments of particularization emerge alongside the vibrant motions of waves or lines in the relational and interactive process of becoming. In the second part of this article we explore this approach through an archaeological example; the phenomenon that is West Kennet Neolithic chambered tomb. We do this to highlight both the differences and similarities between a chambered tomb as an object of study and electrons or soil samples. A chambered tomb is physically located in a single place as could be said for the strip of land at the edge of the rain forest in Latour's example, and contents and soils have been removed through excavation (as with those of the rain forest boundary); it can be appreciated as like a wave or a particle through different apparatus, just as an electron can be, but very unlike an electron the same tomb, rather than a different but identical tomb, is subjected to differing apparatus in a series of successive intra-actions. It falls, then, to an appreciation of something that endures over time, like this tomb, to move forward the theoretical work needed to resolve the question of how relational entities endure.
Enduring relations and relationships with effects at West Kennet chambered tomb
We begin with the construction of West Kennet and follow its history through to the most recent interventions into its dating and use-life. As we move through time we become increasingly aware of the multitude of actors caught up with it. As with Latour's circulating reference, and in parallel to 'symmetrical archaeology' viii , we trace this study 'from the middle outwards' in that what we say about the beginning of the site is inseparable from engagements that come millennia later. That said, West Kennet exists and existed throughout the narrative as a real entity in other engagements long before archaeologists were involved.
We present the discussion initially as a chronological sequence in order to draw out moments of increasing intensity of engagements in the more recent past, and their entanglement within what we know about the more distant past.
We do not claim that what follows is comprehensive. Rather it traces one particular set of interventions and translations that we can tell are significant in the history of the site. We cannot cover all the archaeological citations of this monument, let alone the countless encounters that take place there every year. Whilst our narrative begins in the Neolithic we are interested in tracing how West Kennet circulates and how diffractions alter it, as well as how it repeatedly becomes particularised, and for that reason we will only cite academic references for information at the point when they enter the narrative even though our narrative consists of information derived from these sources. Having set out this history we will examine the ways in which archaeological work can transform the indeterminacy of West Kennet into a set of traceable relationships (a diffracted wave), as a bounded and localisable entity (a particle), and indeed as the indeterminacy that precedes the identification of either of these two states.
The stones at West Kennet were erected through significant effort uniting bodies, ideas, stones, chalk and earth. Holes were dug into which large sarsen orthostats were placed, propped up as dry-stone walls were erected around them to create a contained space and prevent the soil, which was being dumped to form the surrounding mound, from leaking into the tomb. At least two orthostats had stone axes polished against them prior to their incorporation in the monument, and some of the stones used in the dry stone walling had been brought at least 20km to the site. Capstones were dragged up over the earthen mound and carefully manoeuvred into place above the chambers. When the initial construction was at an end there was a long earthen mound containing a stone passage at the eastern end with two chambers at either side of this passage and one at the rear. These spaces permitted performances in the forecourt, within the passage, and in the various chambers. Some of these performances were rites of passage, including rituals surrounding the transformation of the dead.
At least 36 corpses were brought into the structure, probably laid successively in each of the chambers, over less than 30 years. Selection and placement of the dead was specific, so that, for instance, all of the very youngest children were deposited in the south-east chamber along with a man and a woman. As the dead entered the tomb they became separated from the community of the living, and came to join a community of the dead. The technologies of the time, such as pottery, allowed people to draw a connection between bodies, pots and the monument itself. Each was a kind of body; each was a kind of vessel. The tomb contained the bodies of the dead, and eventually only their bones. These materials had the capacity to engage with people and evoke meaning and emotional resonance -they were potent. These materials included the stuff of the ancestors, passed down from one generation to another, from one vessel to another.
After a period of possible disuse, around 100 years after the last burial, people brought chalk blocks, sarsen rubble and earth into the tomb, and the dry stone walling between some of the orthostats collapsed. During the period between the insertion of the first body and the introduction of the rubble and debris, people entering the chambers disturbed the bones of the dead. Some of this disturbance included deliberate re-arrangement of bones, resulting in, for example, a cache of vertebrae against the northeast corner of the north-west chamber. This activity ended with the partial blocking of the south-west and north-west chambers with sarsen stones which prevented easy entry but not access to the chambers as they did not reach the ceiling.
But the site did not cease to be used as a tomb. The bodies of five infants were placed successively in the south-east chamber as the monument was used intermittently and filled with earth and rubble over many generations. Interleaved with the earth and rubble throughout the tomb were sherds of pottery (some seemingly resulting from the smashing of vessels in the forecourt), flint arrowheads, knives and scrapers, whetstones, bone scoops, pins and beads, beads made of shell or of stone and boar tusks amongst other things. At the top of the accumulating infill the body of a goat was placed in the north-west chamber. By this time the chamber was almost filled with chalk rubble, leaving little room for manoeuvre beneath the capstone roof. When the passage and chambers were packed with material to this extent the facade of the tomb was dramatically altered. Four massive sarsen stones were brought to the forecourt at the entrance of the passage, people with antler picks dug holes to provide sockets and the stones were erected with their broad edges facing outwards to the east and providing a blocking wall across the front of the tomb. The forecourt area was packed with sarsen boulders, and three more monoliths were raised to provide a flat facade to the eastern end of the site. At this point the relic materials (human bone, beads, potsherds and so on)
were stoppered in the monument.
In subsequent centuries the barrow continued to make an impact on the world through its place in the landscape, and the way it was circulated through stories and myths, but these did not transform the physical structure of the monument. Stones, earth and chalk lay in much the same relation with one another over a long time, shifting gradually or in small events, such as in the burrowing of animals. In the seventeenth century AD the tomb was dug into several times both on the south side and around the entrance of the tomb on the east side. The excavators left behind clay pipes and moved sherds of prehistoric and Roman pot. It is most likely that a local doctor, Dr. Toope, was digging in the tomb to secure human remains to turn them into a popular medicine. In 1723-4 the barrow was drawn and described by the antiquarian William Stukely who published his findings in 1742, labelling the tomb an 'ArchDruid's barrow'. The barrow saw further engagements as people in the eighteenth and nineteenth centuries dug into it for flint and chalk and cut a wagon road through the middle.
In 1859 fig. 1 ) and the position of the primary human remains (see fig. 2 ), in this report and the earlier interim statement (Piggott 1958 (Piggott , 1962 ). Piggott used pottery typologies originating in the work of nineteenth century scholars to provide a relative chronology of the site and establish that it was constructed during the Neolithic period. Piggott's publication provided a state of the art archaeological report into the monument. Following the excavations the monument was consolidated and conserved, becoming an open visitor attraction, and also entering the public imagination through television programmes and other mass media. Once more people travelled to see West Kennet. The materials removed during excavation were transferred to different locations for analysis before being deposited at museums and laboratories in Devizes, Cambridge and Edinburgh (Piggott, 1962: x) . Although the tomb has not seen any further excavation, it has continued to intertwine with archaeologists' understandings of the past and play an important role in interpretations of the Neolithic in Britain. For instance, in the 1980s Julian Thomas and Alasdair Whittle (Thomas and Whittle, 1986 ) published a reanalysis of the tomb's contents, arguing that in the earliest phase bodies were deposited intermittently over a long period, and were reduced to bones which were circulated because they were associated with ancestral fertility. In the same year the first radiocarbon dates for the monument were also released, locating the activity that had taken place there to between 3600 and 3380 cal BC (Gowlett et al., 1986) . Later, in 2007
Alex Bayliss, Alasdair Whittle and Michael Wysocki made a significant impact by re-dating the tomb and modelling those dates using Bayesian statistics (Bayliss et al., 2007) . This revealed that the initial use of the tomb had been brief, with burials taking place for less than 30 years or so between 3670 and 3635 cal BC, followed by a slow accumulation of deposits over the next millennium, including the burial of infants in the south-east chamber sporadically after c. 3300 cal BC. As part of a wider re-dating of Neolithic monuments, West
Kennet contributed to a transformed history of the fourth millennium BC in Britain.
There are many more ideas, influential actants, that have shaped our articulation of West Kennet, for instance the influx of concepts into prehistoric archaeology from anthropology (e.g. Barrett, 1988) and philosophy (e.g. Thomas, 2002; Tilley, 1994) , but also theories developed within archaeology (e.g. McFadyen, 2007) . Although our intention is not to produce new archaeological knowledge about the site, this article is now a small part of the reference that circulates: our ideas and interpretative techniques are factored in to the extending assemblage, the expanding phenomenon, that is 'West Kennet long barrow'.
West Kennet as a wave
Recognising Kennet's wave. The histories of the bones from lab, to museum, to lab, to radiocarbon facility, reveal how the wave of West Kennet can disperse itself into multiple physical locations, and interweave with new apparatus to produce new assemblages -similar to the circulating reference of the rain forest soil discussed by Latour (cf. Lucas, 2012: chapter 6) .
These histories are still part of the West Kennet wave, even as they diffracted it, and diffract the waves of others.
The wave 'West Kennet long barrow' has become a circulating reference, able to move into multiple narratives through its translation into photographs, find reports, websites and radiocarbon dates. Such circulation induces changes in the wave 'as a whole', even when it apparently leaves 'the material' that would be conventionally identified as the tomb the same:
there are material effects, however, to taking a photograph, producing new radiocarbon dates or new Bayesian models for site chronology. The wave moves well beyond the vicinity of the tomb, into books and lectures theatres and websites. Certain interactions will change the character of the wave: for example, the production by Bayliss et al. (2007) of the Bayesianmodelled dating for the activity at West Kennet both diffracts the wave and also changes its wavelength and amplitude in that the previous character of the wave related to the age of the site has been diffracted. The material trace of that older wave still exists and will endure (for instance in older texts about the site), but it has been diffracted away from our narrative of the site and its future impact has radically diminished: it has lost its resonance as the world around it has changed. Indeed, it becomes more and more apparent as a particle; a 'product of its time' and an enduring residual legacy of a particular interaction in a specific entanglement (cf. Hodder, 2012, 193-5 
West Kennet as a particle
However, in order to be invoked in archaeological narratives (or, indeed, prehistoric narratives), West Kennet is also particularised; that is, it is defined as a bounded entity. This takes many forms, including the reconstruction of the chambers, passage and façade now accessible to the public, Piggott's excavation report, and the results of the chronological modelling. Particularisation is the process by which distinct entities emerge, subsuming the relations from which they are constituted into a black box (Latour, 1999) 
West Kennet as indeterminate
It is not possible to grasp the indeterminacies involved in the emergence of West Kennet sharply. This remains largely offstage, as whenever we focus on the narrative we produce, we involve the indeterminate in the production of either a wave or a particle; a path, becoming, or process, or an entity, place or thing. Yet exactly what is indeterminate about the site has changed through the sequence of interactions that have formed and transformed West Kennet.
Initially, the form and composition of the tomb were indeterminate and were determined during its construction, for instance. The stones, chalk and earth brought to this place to be combined in building West Kennet were all features of its indeterminacy that through the act of construction became involved in the emerging wave and/or particle of West Kennet. As 
Conclusion
We started this paper by asking how we can best understand a Neolithic chambered tomb such as West Kennet. Is it a singular entity or a set of relationships? To appreciate the history of a material phenomenon such as West Kennet we need to attend to both of these elements.
Our work with the site involves us understanding both how it can be configured as an assemblage always in becoming, and yet also be studied as a thing in its own right. We need to trace both the changing relations that transform the monument through time and those that persist allowing it to retain recognisable form. For us, each reconfiguration of reality around and including West Kennet allows some existing relations to continue as well as transforming some or adding others. Some of these engagements are diffractions that change the way that West Kennet is becoming, which we have described as a wave, while others show up West
Kennet as something that can be particularised and is effective as a bounded entity. Working with relations and entities involves repeatedly reconfiguring the assemblage of apparatus, materials, ideas, human beings (dead and alive), and so on. Thus, Ingold is not wrong to identify the process of inversion by which entangled lines become things, but is mistaken to argue that this process is an erroneous way to appreciate phenomena: we would argue that it is important to appreciate this as an example of how certain aspects of material phenomena emerge in specific intra-actions. Alongside this we have identified the indeterminate state of any aspect of the site prior to our engagement with it. The relations among the balanced stones within the tomb persist and keep the structure standing, but if we wish to produce a two or three-dimensional plan of exactly how they rest on one another excavation is needed, reconfiguring the assemblage, determining the extent of those previous relationships in a way that fixes them at a certain moment and produces new relationships through new media that be carried into new arenas of activity.
This approach should not be read to argue that there are only two ways that enduring material things can be appreciated -as waves or particles -but rather that there are multiple ways that material things are reconfigured through successive configurations of apparatus. Harman (2011a) we do not 'undermine' West Kennet if we focus on how certain physical forces keep the mound together or on the decay of radioactive atoms within the human bones from the tomb, nor do we 'overmine' it by considering the impact it now has on our accounts of the early Neolithic period, provided we move between these and other scales. Importantly, both scale and the modes in which material things appear, are emergent from the engagement, from bringing ideas, techniques and equipment to bear in intra-acting with the site, within its unfolding and changeable history. The temporal, material world is complex and we need more than a single means of engagement with it if we are to understand its past and its persistence in the present.
features of the soil pertaining to such phenomena are effectively extended as these circulate in the translations of form and matter that Latour studies. It is our translation of Latour's concept that entities are therefore extended through this process: as features of entities circulate, so those entities -now transformed -expand and interpenetrate other entities. vii This position has close affinity with Lucas' (2012: 187) reading of Whitehead where stable entities or enduring objects are networks of 'more basic, momentary events' or actual occasions. We would argue that the length of a 'moment' or 'occasion' in this sense can be highly varied given that some relations persist over the very long term. viii Olsen et al (2012: 161-71 ) explore a broadly contemporary British Neolithic mortuary structure and earthen long barrow at Fussell's Lodge, starting with the details of the excavation and site report and examining how its discovery and repeated interpretation has contributed to revisions in understanding the British Neolithic. Both our project and theirs focus on similar sites and the role of both remains and archaeological activity in the engagement, but our account is explicitly directed towards drawing out modulations in engagement over the long term. ix This recognition of persistence diverges from Barad, and archaeologists who have employed her work (e.g. Marshall and Alberti, 2014) .
